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by A s s 0 c i 2. t e s 

f o r  p o s s i b l e  use i n  e x t r a  veh icu la r  a c t i v i t i e s  ( 3 J A . j  2r-C 

to conduct a review o f  maintenance perforxance decrermrits 

r e s u l t i n g  from weight lessness  and. p re s su re  s u i t  con6l t ic -s .  

The prime task ur,aer 'chis work e f f o r t  was t o  cevelo2 

tmck-ups of t h e  t o o l  concepts.  The i n i t i a l  g o a l  was to 

develop a mock-up but  l a t e r  efforts r e s u l t e d  i n  pro to-  

t y p z s  o f  two d i s t i n c t  multipurpose tools. Tne o v e r a l l  

6,esign concept for t h e  t o o l s  w a s  t h a t  t h e  t o o l  would 

ofr 'er  su i t -g love  p r o t e c t i o n ,  perrr i t  r ap id  t o o l  attac 'n- 

c e n t  a c c e s s i b i l i t y ,  and o f f e r  greater mechanical advan- 

t a g e  than  convent ional  hand he ld  power t o o l s .  

To b e t t e r  i d e n t i f y  t h e  s p e c i f i c  approach i n  "Le t o o l  

Zevelopnent, R a f f  Associates has chosen to c a l l  t h e  tool 

i:il;h t h e  i n t e g r a l  co?npor,ents, "The Tool Mit ten" and t h e  

tooi w i t h  t h e  power source near  t h e  o p e r a t o r ' s  elbow 

'!The Space Ki t t en" .  

es "The Space Tool Mitten" concept.  

The o v e r a l l  concept i s  desigflated 

"001 X i t t e n  
n* i n i s  c u l t i p u r p o s e  tool I s  capable  of  > e r f o r z i n g  2 s  

&tn i r q a c t  wrench, scrzwdyiver,  and d r i l l i n g  t o o l .  - .  
iZ IS 
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th.2 t o o l  c a p a b i l i t y .  

5 3 ~  c u r r e n t  tool i s  cha rac t e r i zed  by s i x  t o o l  zzzzch- 
--. ... t-nts explaced a r o m d  the  per iphery o f  the fort:erc w z l l  

o f  ",he t o o l  (See Figure 1). 

su r face  has small c h a n n e l s  that  p e r m i t  t h e  t o o l  a t t a c h -  

ments t o  s p i n  about s t e e l  wire r e t a i n e r s  when power i s  

e p p l i e d .  

rent I s  f i r m l y  a t tached  t o  c lock  sp r ing  m a t e r i a l  (meta l  

s t r l p s )  or' it halz- inch wid-kh. 

s u f f i c i e n t  th ickness  t o  allcw T;ne t o o l  attachr.icncs co 

b e  s t o r e d  wi th in  the concent r ic  we l l s  and t o  t r a v e l  i r i  

82 z r c  ou t  or" t h e  wells by t h e  a c t i o n  of t'ne c lock  spr ing .  

The ettachments are e a s i l y  mated t o  t h e  a n v i l  o f  t h e  

The tool a t t z c h n e n t ' s  o u t e r  

Tie r e t a i n i n g  w L r 3  t h a t  holds each t o o l  a t t a c h -  

T h i s  m t e r i a l  i s  of 

irrpzct wremh.  

It i s  envisioned thet this t o o l  woiild be used w i t n  

t h e  f u l l y  pressure  slxited a s t r o n a u t  whi le  p e r f o m i n g  

3 A  maintenznce and assenbly tasks. 

The spzce x i t t e n  concept x i s  i n i t i a l l y  conceived E S  

2 tool tkzt would be  an i n t e g r a l  p a r t  o f  the  zstrorcTJzfs 
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r eve r se  switches.  Tcus, ii-i t h e  pro tc type ,  t h e  r eve r se  

switch was loca ted  near tne e l e c t r i c  motor. 

T n i s  t o o l  i s  powered by a Craftsman irr,pac-i wrench 

ixotor t h a t  i s  uniquely loca ted  near  t h e  elbow oI" t h e  

- a i  ..,Lnter,ance operator. This p a r t i c u l a r  t o o l  has a 

3/8-lnch chuck wLkh a ba l l -bear ing  f i t t b g  t h a t  provides  

$ke necessary t ens ion  ~ O Y  t h e  t o o l ' s  a t t x h n e n t s .  It 

does not  con ta in  i t s  own t o o l  a t t a c h x e n t s .  However, 

c'nangLng t o o l  a t t a c h r x n t s  i s  acco:iplished by t h e  use of  

E t o o l  cuff,,  t o  b e  described below (See Figure 2 ) .  

Tool Cuff 

The t o o l  c u f f  i s  a devlce  for t o o l  a t t a c h x e n t  s to rage  

for use w i t h  the  space m i t t e r L  (See Figure 2 ) .  

a cuf'f i s  a n  at tecipt  t o  reduce or e l imina te  t h e  need ?or 

E tool box separate f r o x  t h e  working t o o l ,  and t o  avo ld  

E;V?L- a l lowing the  t o o l  a t t z c h m n t s  t o  be  f r e e  I?. s p ~ c e .  

,?.reas c;? t h e  rxintenance worker 's  l e g  and am, 

The use o l  
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e y l l n d e i -  to co!?tracl, t h e r e b y  hold ing  t l?e IGGI. "ne 

S t a $ i c  York P a r e l  

Tine f r o n t  su r f ace  o f  the work panel has a helz;'r,t G? 

12 i-rcht?s and i s  24 inches wide, ar\,d i s  made Y r o ~ i  3 / k -  

inch plyboard (Sez Figure 3 ) .  T h i s  pane l  i s  affixed ta 

2 16 x 30 Inch, 3/4-inch plyboard base,  anC scppor t ed  5y 

swill t r iar ,glar  plyboard StiW-lS. Upon t h e  su r fzce  of  

t h e  work panel  &re four cu tou t s  that w i l l  z c c e p t  s t e e l  

o r  aluminucl p l a t e s  o f  the? foilowifig dimcnsions: 7 x 4 

inch, 4 x 5 i x h ,  8 x 7 inch  and 4 x 9 inch.  The t O r T L i i i T g  

s l a t e s  con ta in  embedded s t u d s  o r  nu t s  that  will sccomodz.te 

hzx socke t s  of t h e  foilowing d iaens ions :  3 / 8 ,  7/16, 1/2, 

11/16 and 3/4 inches.  I n  a d d i t i o n ,  so rx  rernovz51e p l ~ k e s  

c m  r e c e i v e r  e i t k e y  rzxhine screws 6-32, 8-32 and 10-24 

d r i l l  bits. The work pznel i s  a f f i x e d  t o  2 strtionary 

t a b l e  by cwo C-ciaxps. 

/- 
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of khe meintenance ';ask cyliir-der ~ Y G X  t n e  floor. Tk~s, 
. .  cne tzsk c y i i a d e r  aliows f o r  a reescnably unstz.Sle t a s k  

8 x 8  that w i l l  s i rulate ,  to i? i i m i t e c ?  degree,  t h e  dycax,lcs 

OZ structures in spzce.  

'3 3 r f o r ~ z : ~  c e D e c rem i l t  s S t 12 y 

Tne purpose of the perforzance decremect p a p e r  vas  

t o  review t h e  decremen-ls i n  performince a s soc ia t ed  ::7itk? 

zaintenance workers a c t i v i t i e s  E S  a result of various 

sFacesu i t  environxents and usder  simula'czd weightlesscess 

conditions. The q p r o a c ' n  xzs to treat p r e s s u r i z a t i o 2  c.6 





d7;;rkS thls contrac-i; is t h a t  experir2ental  t r i z l s  b e  con- 

ducted with these space zoo1 mi t t em.  Ap22ren‘cly t k l s  

recoruxa-dation has become a r e a l i t y  through t h e  recel-,t 

a!cz~d of’ *’ne second phase of t h e  resesrch ef2or-l. Basec 

q o n  the tools aRd task devices  developed t o  <.ate, or2-y 

2reilnizary recormendations can be  made on redes ign  a d  

zodi lFcazions . 
- 
IT, seem h igh ly  poss ib i e  t h a t  the tool mit t en  c z  

n Se reduced i n  overall d i a x e t e r  and in wzlght. i h e  p -oko-  

T;y_ne t o o l  mi t t en  was built l a r g e l y  37ith o f f - the - shz l f  

cozgonents and has becoxe som:w;?at l a r g e .  iz i s  f’irrLy 

be l ieved  tha t  it will b e  - ,ossi%ie t o  devise  a produczlor, 

zcdel of t h i s  t o o l  tkc t  is a??‘roximtely 0~z-’;~1tim2 l e a s  





v i L  be m z d e d  In t k e  f u t u r e .  

OI' the 

z e ,  i n  f x t ,  valid concepts for serious consideratlcn 

l o r  ZVA use. T'ne devices have been 6eomonstratsd before 

2 rxnber of XASA perscmel aca con-krzctor per-somnel m 6  

It a q e z r s  that  the devices have creaked. some ir?teeres-l 

vi b c h  -,he r e sea rch  conxunity. Further, exger i rnmtz l  . &, 

i n v e s t i g a t i o n s  and hmzn  e-gineerhg t e s t s  nus t  be CGC- 

2 x t e d  be lo re  d e f i n i t i v e  recozxendations and coEclcsioxs 

czn be xade. 




